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tiors and stors the rasults of Lhe operztlons perfovned provicusly.
Corputers sulbable for use in avitom iic coﬂtrol yotems must

be churacterized by high ¢ peed and high accvrecy of the CJNyu;dLTUﬂw,

~

PR R

by an adequate floxibility of program cortrol, by reliatle performance

simplicisy and cconowy of
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bransportable and easy to maralecours.
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Thece ragquircuents zan oo saticfied most completoly when elefe
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tron networks constlucled of senizonductor devicas sle ussd lu the

 cownting end econtrol circvits of a high-spest campuber.
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These circaits usuclly consist-of corbiraticn circuits perform-
ing the function of the lugicsl element CR, the coincidence circuits
perforidng the function of the logical clemernt AND, anbi-coincidence
circuite performing the fonction of the logicel element NO; and also

of the circuits having two stable state Sforping the functions of
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the arithuctic slemcnt which may be utilizad as the wemory csll, the
pountsr call or as the switceh cell.
The input arithmetic element actuntes directly or through an

-

amplifying cireuit the cireaits of the log

).a N

turn actuate directly or through an anmplifying cascade the ocubput.
ayithmetic element. Thercfore, an anzlycis of the principles of the
design of éifferent makes of compuilers cuan be reduced to tue analysis
of the interaction of the slectren natworks of which the counting and

and the contrel circuits sre constructed. From the results of the an-

alysis it is possible to furm a conclusion conceralng the rate of the

operation and {inally, such muchings must be.
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1 meygseycle pef secord, surface=tarrier triodes desigied for a maximum
frequeacy of 100 nesuercles are usad.

In tims the semiconductor tricdes change thelr chavasieristics
aind therefurs their vseful life is limited. As deuonstrated by obser-
vations, the life of germaninm trindes s'wpasses the iife of the elecm;
tron tubes by only a fow times, |

Thus, compvters with direct couplirigs based on the use of semi-

sonductor triodes of the existing mekes are charseterized by a reiat-

ivelr low rate of operation, are insufficieatly reliable with respech f .

to performénce and rvequire a comparatively lerge arount of equipment., é
Dynamic pulse-type counting and control cirevits wrs more ceme i

plex with respect to their-manufacturs than the static cireniis. This

'ig explained by the necessity for adhering to the phare relztionships

P |
of the sienals representing the number or command codes. However, the!
advantage of ths dynamic circuits is that in the main, diodes may be E
used in them and the triodes can be utilized only as amplifiers. Thusi
for example, in the computer ®TRADICY which operates at the freqﬁency' ;‘
of 1000 kilocycles per second, 11,000 germanium diodes are used and §
only 800 pointwcontect triodes /73 7.

A‘computer consists basically of electron ecircuits which reélize
logical Operations. The functions of the logical circuits consist of
the transmission of electric signals in the directions determined by
the control program of the machine. Therefore, the networks of logical

circuit elements must have small losses. It is known that the elements
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58 the studies have shown, the diode-trarsformer clrouvits can |

j
sulficiently do v?ui; reguire inbay-
for each stage, Thus, gwtransfon sip e
}
crite help to solve successlully the Jam of th ;
technique - o create highl; nical nler s which heva an undine
}
is that 2
semicondustor deviee operntes belween the The f{or-
ward registance & diods Less gffective vo~
|
sistarce of the coll for an os a pulse. Ga the
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cetl resistance for & diroect

refore, 4 change

in the chareeteristics of & semicondustoyr device in Lime and LORDET &~

pure is nobt reflected on the parsr of a dlode—bransforser cireult.
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This explains the extremely relisble performance of the semicondustor
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1 of onerating with pulses of the ampiitude of 2 & 3 volts. In compar-.
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dicdes in such circuiue,
The scmiconduclor triodes are chiracterized by low pover and
: |
and a low value of the input resistance and therefore taey have to |
operste on small signals. The magnitude of the signai is also liudted
:

by the requirement of high-speed operation becauss the smaller the ;

signal amplitude, the less energy ie absorbed oy the spuriovs capacihe

ances and inductances, Consequently, the swzller the magnitude of thre
signal the quicker the electric circuit is damped. A dgcrease in the
signal amplituds is alsec favorably rellected on the decrease in the
power supply. |

The paraﬁc s»s of the existing point-contact diodes aﬁd aluo
the technically feasible and economically elficient parameters of the

tyansformars with ferrite cores ere such that there is a possibility

<D

json with the magnitnde of the signals wied in other known circvite
this is several times luss.

POTENTIALITIES OF THE LOGICAL ELFMENTS. ALL logiecal operations;
in a computer can be rezlized with the aid of three bazic coanectives:g
OR, AMD, MOT. ILet uws cite a few examples of the construction of the
counting and contrel circuits with these comectivac.

Tn the adder circult diagram with three inputs (Figure 1) the

gun & 48 formed in the following manner:

a=(x + gy +2) {xyz + 5), (L)
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i The clroudt AND serds a pulce to the sun outpnt only it thers
; l .
ere pulses on all thrie iprporis, The Wwasmission of the puiszs 1o

1 seaorpiished through the eiseult OR with two inpubs. e clrarit O
booea . . ‘ .
lwz;ah thres inpubs transmits the palses vn the alrouit §oT. If there

' i
| 1s & pulso only un one of the inpie of the adder, the cironit NO¥ }
i 9

does not irnibib and the pulse passes to the sur ovtpt. If however.
thare ave pulves on Lwo OF all +lroe inpais, then the earry pulse mp-
| pears wilch subitlts the pascege of the pulses vhrough the givevli

NOT. The carry pulscs are sert to the outpnh throvgn the etrenits

AMD Maving three inputs when thove are puises on Lo o¥ 231 three in-

»

puts of the adder. The distribubion of the prlses appraring on two

by the three pireults O deeigned fur o inpubs eanch.
Ar addar can be constructed with the prepomlnrance of those
cirenits wnieh have “he hidghent teehninsl characteristics. The adder

ahown dn Figore 1 cousists chiefly of the cirovite OR ard thereby it

differs from the other known svetoms where circuits AND are predemi-
pantly uwsed.

Logicsl eysteas CAL also be succsesiuvliy used for the ecnbrol

civcuits. Lot uws connider one of the posaible civcuits of coutrul by

imeéirﬂa of thz shift register Figme 2.

for the repetition period of the synchronizing pulses, then this cell

faputs of the edder to the three imputs of the eircuit is ascomplichel

1f in the accumulation eell B with a delay line ity is set up

!
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remaing in the ensrgized stats with the aid of the syunchronizing
pulses, These pulses pass through the circuit NOT and arrive at one
of the inpute of the middle civcuit AKD the second input of which is

vonnented with the owspub of the memory cell. Ab thp ingtant of the
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Figure 2. The tasice circuit diagram of contrel
by means of a ghift regleter with the
aid of the ZL%J.%,L el F’ﬁni’ﬂﬁ”“‘ OR, AND
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shift, the shifting puvlise passes through the cirecult OR and inhibite
the passage of the synehronizing pulses thmugh the cireuld NOT. At

the same time, zero insbead of unlty is set u'p in the ac.,c‘malldtn.un
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eell L 1t was anax«gizad ang AT the oell was uot enorgized ten it
reseias in the .ﬂ&ﬂe state. Denending on tne directicn in whi.ch the
chifh takes place - right or laft, the shifidng nulec acrives at tha
irput of the vpwer or lower ecirewih AND.

Tae recspidon of the code ie accorplished by *he seocugriat lon

cell from the (n = 1) cell or (n + 1) eeil. Aud the cole fron the

neto ascuanlition cell is trmamitied 1o ihe {n + 1) er (o - 1Y erlle

regneetivaly. After the % aoinetion of the shifting pulse, the Ldibi

'y

1g vemoved from the eiveuit HOT end the o vebronizivg paleas amalatelin
P L

o e T

the new state of the aeccumulation coll. The circullt OR with thyea I .

irputs plays o cuxlliary role and servas sz the ssparatlion shige.

The tasiec civenit dizgram of a ccmpuber may be conc trushed in

1

suel & menner bhat the sceumulation cells will re the indiinl and :
poyminal links of the counling and coniroiling circuits. In tie caso !
when logical elemente wilh saall loseas are wsed, e pocvmalation 2
s

cells may bo given the fwchicns of e input and outnut ampiifiery, }
' z

Lot us show thie Ly the exumple of an addor, :
. .

In the adder shown ir Figwe 3, transformers with ferrite rznremi
Okeifer LOO (Forescart L0O) and sewiconduster divdss D0-Tu ard -Tal
gre used. These transformers have the sane mumbder of twrns in the ‘
primary and sescndery zolle, An cscilicgram of *-:he‘ ele otrlc charan-
tzewiﬂ:i e of 8 diode-trnusformer adter confirus ibat the accumusation
cells with seimiconductor triodes can nsndle the most complex logleal

circuits of compaters. The effect of the adder on the imnut circuiis
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L8 the thecretical and experimertal investipations Leve SNOW,
the optimam velue of the controlling pulse amplitnde comprices 2 ¥ 5
volts, Pnises of smaller amplitude are trausmitted with a lafge? loss
than the pulses of optimum amplitude. This makes it noasible fo re~
duee the interference in a divde~transformer circult o the minimum
and to secure a sufficiently high quality of the tfansmisaian of the
useful signals. Tt was also found that the pulee power experded for
the control of one logical element Sosc not exceed ons milliwatt.
Thos, the existing high-freguensy gerneniuvm tricdes may be used a3 aa
anplifier«transformer even ia a parallel compuber. watarally, the
sendoondcuber tricdes should be used in a cirewit with matchang trens-
formars which sesuras a hlgh value of ibe jnprt resistance and a low

value of the output resistence.

100TCAL ELEMENT “CRM. logical clements OR may be widely uvsed
in the comstraction of the connting end cortrolling eircults intended
for different purposes. They ars move efficlent than the rest of the
logical elesents, For exaiple, when using these elements the process
of the passage of the pulses ig nct secomparded by the appearantce of
interlerence as in the cirsuits AND ard FOL. The eleguronic clreuld
performing the logleal operation OF is essentizlly a corbination
civeuit with n-inputs (Figure h). A pulse sppears on the outpud
of thie circuit every time when there is a pulse cn one of 1us Inputs.

The interaction of the input signals is eliminsted since diodes »re

b - bt e S

PR, 12 e
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cirenits of the logical elerents OR with semleonductor devicrs: dlode~
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reaistor-type cireuits /6 7 amd dicde-transformer=typs circaits /5
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let ug consider their advantagzes and shorteonings.
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gure L. Electrie cireult of the logical
element OH:

a - dicde~resistor.type circuit; b - dicde~transforver-
type cirouih.

(1) = Input

{?} - Qutput
(3} - b

An eguivelent circuit of the dicde-resistor-typs element OR will

zppear as shown in Figure 5 a {Ri denotes the internal resistance of |

the diods)., Tae intermeniate tranemissien functaicn for such an elecw

tric circult mey be writsen in the following manner:
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where

In order that ihe reactive compousnt (the fartor in the parsn-

thexis) not reduce in a gubstantial wenner the woltage on tha cutpat,
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uerod R Cop Uppisrd "800 L
| & R g G (P

2 EXE):
Figwrs Se Fquivalent circulls of the logienl ‘

g 573 : t ] &8 3 s ‘
elemsnt OR for the cuss of Rm Ruuﬂ;:

a = dlode-resishor-type circuid: b - diode~trans furmey -
trpe circult,

() « % inpob

(2) ~ % cutpat

3) - b

1t is neceswary thet the ratio ....ﬁ%f.- e sutficiently large for the
iastant corresponding to the maximua value of the pﬁlee amplitude. 1f
the influenne of the spurious capacitanze jo limited tn 1%, then 1t ia
necessary that the relaticna £~ 5R.C be valid.

The pulse rise time Ty mAy not be arvitrery and ic dotermined
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Fipure 5. Internal resistance of point~contact
permenivn diodes DG~Ts.

- Intarnel resistance
- Ohms
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internal resietance of the diode obitained frem the geaph, it is not

Upen the drop of ths anode voltage to 40,1 volts, the inbernal

the dicds. After substitubiug in the expression (2) the vilue of the

hard to note that the diode~resistcr clrecuit OR is characterized by a

1ow value of tne transmission ccefficient, espmelally when operabing

1

t

H
i
'
H
}
1
v
i
|

resistence incresses tc 10,000 chme and does net depend on the type off




with omall slpgnald,
rum, bhe circuits af *he logical elenspio OR examined ADOYI,

panrot operats withoub arplifie The bise yesulting from che pass-

sge of the rectified surrent through the resistance B alsn lowers the

| trans ssion coefficienn. Thavefore, in the counbting and conteallling

& ]

circuits constrocted with Jiopdempasistorebype logienl elenents, &
ie pesessayy to restricd tho une uf the eireviis UR and Teplace han
as far as possibls with wore BOLLEY CLECULES AT

jet us eoneilder the operation of a diode-transformer-Lype i
1et up essume thot the trensforper hza.s; small logsen. Theas BSSULpe-
piens meks it poasibls to disregard the affsct of the secondaxy colil
of the transformer on the paraneters of the primery coil end conge-
| guently to repiace the by o former with & pmt’az.llwlin girouil without
Tessan, the L in bhis cirouit axpressing the sell- adustance of tha
primary coil and G - the coil capacitance with the s':‘@}riimﬁ capaci~
tance taken inke accounb. AS ip known, the form of the transition

function of transmission depends in the cave of a psrallel circult on

the ratlo of the civculd end diode paramebers. Under the condition

s
! k % ) %, \ . x “ E o4 o 9 oy P A A "
Lhat Eiiﬂﬁ" ;aj{ };5 the prosess 18 speriodic and for the trensformation

patio squel to welby, We haves

]

; b1 J ”, lj
Uout™Vin {1 | e 405 v’T»} {g=at e @1y,

cvit of the logleald eloment R under no=-iead conditiong, In nddit (o |
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Exprecsions (4) end (9) indieate that with a definile vatic

tof the cireuit ard divde parematers, the cubpat voliags cf the sirsulb

being considersd may ercecd the inpuw voltagre #t sane Instont of tine,
Lfter carparing thess ewpressions wiih ihe evprassion {3), we .

aseertain thot the dlode-transfoTaer«type siranita can trancail tho %

pulses better tien the dicds-reristor-tyre circuiis,

the application of ferrite cores pmakes 4t possible to crsate

ezigtance which sannres Wwransmiesicn coefii-

v

{ransformers possessling

cient approaching unliy for the dinde-tranaformer-tyne clrcuits Ol
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without intermediste dicdes. Each glectrie circull was asse bled from .

;%he passage of the pulses.

Therefore, when selecting the mode of the power supply it should be

m e e e i o R 4 ,..,....‘,_{
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An example of the serially connected cﬁr' site OF asserbled of counlec
cirenite and sealcondustor conmponenis in shown in Figure 7. Used as

ccunled eireuibs arve toroidal transformers with ferrite cores Oksifaey

OO (Farrocart LOO). The number of turns in both colls is the same

and conseguently the transformation ratio amounbs o unity. Used as

the semiconduchor components are the point-sontact germanium dlodes

Hi=Te2s In tie ieft portion of the Figure is shown a circuit in which

the diodes opefaﬁa to inereasc the current in the wniddle circult - the

circuit where the diodes operate for the reduchion of the current.

Shown in the pight porticn of the diagram is & chaln of transformer&

identical tracsformers and diodes.

After comparing the oseillograms of the circuits with dicdes
and bthe airauit without dicdes {the latter can be iikensd to a long
ine), no appreciable diffe ance can be discovered in the cheracter of .
Thus, the resulis of the experiment confirm the feasibility of
creating sufficiently extensive logical cireuits OR with diodes and i

trensformers and having & transmission ratio approacning wnity. A

study of the role of the vollage of the direct currept supply showed
that the feed current serves for the bias of the cpevating point of

the diodes and performs the loading functions for the transformers

talken into consideration that it depends to some degree on the r@p& i-

e l9 Mg
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ticn rate and the shape of the pulsce.
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Figure 7. The passage of pulses along an electric
c:xreusit composed of the diode~transformer-
trpe logical elements QR
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The study of the sirsult a¥p with garmaniam dicdes and resist-
| ora shows that it is not sufficiently eccmomical. In adaition, such
eircuits cannct operate oue another with a sufliclently high Urans-

R

piesion ratis. This 1s explained by the circumetarce that the inpub
F ¥ i

resigtance must be considerahly lower than the cutput resistence and %
the output resistance which would be sufl lchennly nizh with raspect o/
the absolute magnitude cannot be selected.

The maznitude of the cutnut resistance R, ic limited by the
time constant 2 of the output circult, this constant having o ccr- %
respond to the inequality ﬂrﬁJJﬁqgu during normal operationf From i

{
this, the walve of the resistance is defined by the inequality:
|
|
" "’.'l/ 1y, !
Ra t<‘ —3"(':‘ N \6) i

where & is the canacilance of the ontpub circult;

- the daraticn of the operating pulse.
L

The minigw valne ol the ovtput capscitance je equal to the mig«
uitude of the spurious capacitance. Therefore, gimilarly to the cir- }
cult (R, the resistance k. most amount to thougands of chme if the dur;
ation of the pulses amounits to frections of & microsecond, In this

case, the inmput resistance I, cannot be selzchted artitrarily., In order

that the interference on the output of the clreuit be spaller than the

gignal, 1t is necessary to comply with the inequality Rkﬁgﬁa.

n
n
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The maxinom
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!
'

gener of & damping diode D, the current passing |
dicde inorvenses by the %
&)
hoere 1, is Ras _
i
- the rnumber of ihe clrouit dnputs. ;
H
;
in additlon to this, the . ber egual Bog,
i
K (8" |
" - ;
s ::‘.'TF L f ! ") o~ P i 8;‘ {
int omyﬁ“ faly 1) i
s : ;
where R, is the dlode vesigtarce at the operating point. .
, Lo
Tet us sstums that in the case of the simuliancous arrival of

e

the signal voltage on the oubput of the :

cireuit is eguel to Uy, =% - ¥.. fThen for the meximum value of the .
28 8.1 2 Loy .

t

interference we will obtain :
i

; (- 1Y (R - F)
; i ’ “ %
U= e

R

ik puiput G
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coinsidence, .Thus, the interferancs is toe smelier, tae LOWer the
input resistanes of the circvib compared to the outpit ye duhance.
Gonsequently, these gircuits carnot operate for one sroti v without

coneiderable damping.

ﬁrm&dKMW¢mmﬁmmammmecﬂwﬁiamWninanm%Bb,ﬂm

transformer mey be regorded as a psrallel cirenit the mas diudes of
the iaductance, resisteane and capacitance of vhich nre ¢ terminsd
by the inherent parsmzbers of the transformer., The advartage of the
wransformer is that the diode~transformer civewits 4ND can cperate

gufficiently efficiently for onu ancther.

For the purposs of deztermining the advantages and shorbeumings)

of the diode~transforwer~type circuits AND, thrce tasic civouits de~-

noted conditionally by syubols &, B and C were invesivigated. In the

pireuit A, the logical operation is acnompliched with the aid of
diodes which operate as keys while the transforwer 1s usnd only as
ar eutput circuit. In the cirenit B, 1ha logizal operation AND is
perforned by ithe transfcriers and the dioges play an avxiliary part
by performing the functiong of separation circuits. In the circuth
B, both the diodes and tha transicrmers talke pact In the logienk
operation.

The basic paremeter of the logiecal circuits L¥D is the ratio

of the sipnsl bo inderference. In the final analysis, the operation=

al stabllity of the logical cireuits depends on this ratioc. There

exist two besic methods for improving the signal~to-inverferences




§

v b

4o power than the 1 pals, For the circultse AND operating on the

yabios Limiting the interfsrence ard quupwmws&on of ths interference.
In the Eozmpz pase the Limiting voltage is comected to the ‘

1initing diode im series with “he signal voltage, the phases of both

voltages having to be shifted vy 180° and the magnitude of the limit-

ing volbage having to corvespond bo the snterference amplitude. Thic

somstitutes the principal drawback of this methods.

whe 5 econd methnd provides for the parallel cormection of the

gignal ovbpub and the segiatones of the damping dicde,the magnitude
i
of the resistance being low for weak signals and high for the lorge

gignals., It 45 assumed that the interfersnce i waeaker with respect

principle of the signal coincidence this condition always corresponcs
to the actnal conditions since the putputs ave added at the instant

£ the colncidence.

The essence of the interference suppression mebhod consi ists of
the following. The ancde yoltage of the diode Uy is laid off ¢n the
operating c%uraﬁfe 1stic of the danping diode (Figure 9} along the

Yeaxis, and along the YVeoxis =~ the internal resistence of the diocde

Rie Shown below, is the pulse seting on the cathods of the dlede Upe

The damping diode uses up the pulse powsy unb i1 the pulse voliage Uy
inerenses to the mapnitude a4 which the internal resistance of the k
diodé R, heads in the direction of an infinitely large magnitude.

Meent by the infirmity io this case is ths tenfold excess of the input

resigtance of the circuit for which the cireuit with the damping diode
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where Ty is the duretion of the forward pulse front.

Thus, ithe larger the pulse ampliiuﬁe, the smaller the power
absorbed by the damping dicds. Consequently, a damplug dicde repre~
gents a large lead for small pulses and a small load for large pulses.
This is explained by the circumstance that in the case of a small i

pulae, the time during which ihe internal resistanse of the dlode hes

a smail magnituds, is longer than dn the case of a pulge of the same

shape but larger amyliﬁudef Tn & mmber of cases the useful signal }
and interference zre equal with respect to amplitude but the internal ?
rosistance of the egquivalent inberference generator is greater than %
that of the signal, This is valid for coincidence clreulbe. At the %

!
same time, the damping diode sharply reduces the interierence ampli- %

]
 pue since the ratio of the interral resistance of the diode to the |
|

sun of the resistances of the equivalent generator ard diode will be
considersbly smallier for the interference than for the signai. A8 the'

rasult, the problem is weduced bo the cose of small amplitude and cone|

saquently to a continuous comneebion of the lcad to the source of the
interfersnce.

The electric circvit uwsed for the study of the logical alement
AND eonstructed according te the cirouit diagram A (Figurs 10) nay be

identified with the logleal circuit OR-AND=-ON. FPlaced on the outpub
of the eiveuit for the load is diods D. Used &5 the coupled clreuits
are boroidal brensformers with ferrite cores Oksifer 40O (Fervocar

1,00} and having an equal mamber of turns in the primary and secondary
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The voltage of the direct current powsr supnly Zor the dompin

signal~to=-interforence ratic is szticfactory. The enbi-coine

T S——

measurenents in the cacs wher germrilim Aindez DO=188 ars used. The

1avolts (the voltage E,20.3 veliej the corrert is 1.5 milliampares).

g dicde

EE’ also swounte to about 0,3 welte with the current of 1.5 miliiampers.
frs examinaticn ¢f the oscillogram shows that the tranamission

stio of the eirsuit AND is close %o unity and the magnitude of the

idence
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Figure 10, The eircuit dizgrom of the lozical ’
elepent AND and the sseiilograms of i
the pulses on the inputs and on the i
outpuat. ;
The oseillogram shows in Figure 10 gives the resaﬁw of the )

power obtainad from the direct-current source comprises aboub 0o5 mil~!
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be obtained when tne velue of the signsl-io-interfereuce rabtic 18

sufficiently high. Unlike the
opevating pulses sre locded in

i normal.

sirsuit A, the coinciderce, l.e. tne

U
the

ecircuit ander corsideration, which

The eireult is compavatively ccononi.cals the pever of the

demping dicde dizect currznt comprises ebovt (o2 millivolts, the V0L b

age is 0.3 volts, the current

r.—m e aton avman an

Pigure 1l.

AND an

!

Circui

- Goh milliemperes.

.
e

Bbtfod

Brogd 7
i

Bxad 7 ;
Ciy g

-

Bsired
3,

t diazran 8 of the logiral element
A b

d the os¢illoprams of the pulses on

the ioputls ard on the output.

Thus, the diode-transformer cireuit of the B type has suffi-

clently exact electric churacte

trapsformers of the cireuit AND

risties. However, since one of the

reprasents a load for the other, this

i
i
i
1
i
i
1
i
i
|
|
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oireuit is more compley than sircult A whth respact to the design and |
' I
. I
techniolegy,  The condliions of grovnding the sccondary windinzs ave |

subgbantial Ly different: tha upper transiormer is grounded through the

windlng of the lower irensformer. The cors of the naforrer on tae
other hand, hes & leakege to the ground through the distributed c,upa,

ttance of the winding whick ig to some depree equivelent O the grouts

ing of the trarsformer st midpoint. Therciore, upon the simultenscus

|
sppearance of the pulsaes on the serially comected secondary windings, |
|

the upper pulse partially compensstes the lower pulge, Trerefore, the:
i
i

angregate pulse 1is smaller then the double anmplituile of the pulues

“

aoting at a different btime.

{

i

Lot us examine, Linally, the cireutt ¢ {Figore 12) in which i

1

the same trassformers and diodes are woed as in the £ipst two circuitss
o . < i

!

Passing vhrov gh the diode, the pulse arrives at one of the poles ol !
i

the 4aput winding of the transforner and another pulse is simulte- 1
i.

nepusiy inverted by 180% by ene of the inpub sransformers and after
passing throngh the diode arrives ab the second pole of the Wi inding.

Upon the r*m.mxdem# of the pulses, the transforuer proves o

be nonnected by both peles to the pulse sourcas, and in the case ef '
|

apbi-coincidence the transformer is eonnected bo the pulse soures by

i

. o - ‘i

only cne input pole. The second input pole of the transformer 18 |

; !

grourded through the second fiode of the circuit and the oukput wind-
ing of the second input tranaformers. Jike the preceding circuit, this

sireult does not require direct~current supply for ibs operation.

sy 3 ’i P
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M™Meure 1

NG arnd the osclilogranms of tie pulies :
on th2 inpots aind on ihe ouipul. i

1)~ Impul
)

-~ fatpot

The study of the oscillogrems showe that the cireuit weakly 1
loads the input sienals. The transmissicn rivio of thie cirevit is
also close Lo unily. Tie sigarl-to-interlerarnce ratio for this cir-
cuit is cansidézably Latier than for the clrenits conslosred abive, ‘
With respect to the =conomy of the powsr suprnly, thie cirerdis does rovw
@itFer from the eircuit B, Owing 1o the acrlinearity of the voliw

ampere characteristiec of the dledes, tne conditions of ths transmission

of an anti-coincidense pulse ave slways poorer dhien in the care of the

e - e e i a4 o e e 4

s 3‘) -
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coinoidance pulscs, Thereiors this eireult i Lhe nost guitable one

®

for the sreation of ths highly socnomicsl typoe AND circudbs.

LOGTCAL BELAMENT NOT. The logical operation NOT is performed

by the electronie anblecoincidence oireuit which has an input for toe

Hp

&
towing narner. Wnile there 18 no negabing pulse cn the irhinit inpnt,
ihe pulse appearing on the signal input passes to the outpub of the

cirevit. I however, cimplteneously with the areival of & pulse ¢n

Cthe sigmal input, 2 pulse reaches the inhipit inpob, then no signal

| appears on the ﬁﬁﬁpmt, Thus, upon the addivion of the inhibly inpub
1o ary circuit OR oy AND, tais cireuit is trensformed into cireuit
NOT. As scon as the negating pulse appears, the passage of the sig=-
nale to the owtput of the clrcult is ddscontinued.

mhe diode-resistor-type cireuit NOT shown in Figure 13a 67

jke

18 eonsiderably more complicated with respect To glectricity than the

simdilar cirecuits CR or AND. The signal which is to be inhibited is

firat delayed for a time equal to one fourth of the pulse duration.

On the other hand, the negating pulse way pasg through the delay line
for a time equal to one half of the pulse dureticn but may also clear
the delay lins. As the result of this, the negating pulse arrives ab
the inhibit inpet of the eircult NOT before the signal pulse and con~

tinuss longer.

N5 3 ';3, i

gnal and sn input for its innibit. The circvit operates 1n the fol=
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’ wWhen the dnpul

diode Bg o the

Dicdes B, ard T

poke of the power supply. T the voltspe cm the sigral input

0, is cut oif ard

it is bhelanaed ¢

oupat voulta

to which the dicdes Iy and Dy are cor

ise on the inhibit fooput,

e tranglormer by

wimg to this,

sf negative

- G By R
when the pover

)

o eonduet the

ol - -y & ws T
i the presenes of & pulse

gigral dnpot,

42

The differancs is that the secondsry windirgs of the transiormers ai

connactad in the opposing feshion and ot in

dicde Iy 58 comnected to the middie point of the circuil ard not to

ing diods connachte

to the middle point keeps one pole of the out

trapsforner below the ground potential while there 1s no negation

pulse abd the nupating

a5 Lhe ponar &

i 3.'}3.% contiinss
ok

the danping

soeing colle meke 1t possible o compensate the
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puise. Upou the «rruval of tae prlse dlode D auwtonalscalyy swilches

O

this pcle 4o the ovtout of the inbibit {ransformer. For 2 rolinble

compensation of the signal, the pulse in the ovtput viadiug of ilre

{ianibit transformer must be somewhslb larger thss the pulse amplitude

¢

- . . . s . |

in the ontput winding of the signsl trausfurmer. This is achieved | .
i
i

by using a transformstion ratio larger than wiity.

AT o, & PR S IO ) : > .y s ; i
Wiith respect to the elogric feabures the cirenit NOT s ot as,
good as the diode~transfermer-type clircults of the nthel logical elew

i

ments. The transmissicn ratis comes out tu be sumeshal less than

unity. The circuit is zensitive tc phase relationships. A necassary
p P : K

i
i
|
sondition of ite operetion is that the inhibit pulse must arvive soue-
what eerlier then the sigral vulse. However, the tochaical and econ-

omic shavacheristice of tha transformer civeuit NOT are corsiderably

higher then in @ similar circult with a transformer snd resisiove

(Figure 13 a) duassuuch ag all the advantages of the diode ~traus former

girevlts over the disde~resistor-iype circaits remain in foree.

ACGCTMTLATION CELL. The reszariable progerty of the diode-trans-
former logieal elemente {to trarsimit with smsll losses the signals

representing the mimber or comand codes) meke: it pussible to ereate

cfficient accumilation cells. When sonstructing cells with a seul-
conduntor triods, it is erxpedient to vsz 2 delay line. I sach a
aiveult the triode is intended chicfly for the conpeunsation of domp-

ing in the dolay line and for making up tbe small power losess dlu tine
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civenits of the logical elements. quch & circuit of the zecumulation
21l ig more éffiaieﬁt what the other known a“gauits as for exanple
the switehing cireuvits uiiliziﬂg.the grooping region of the LT
amyér@ eharacteristic or the dyramlc trigger circulis vrith memory
gaps ciiors.

Fhen using & delay line, no spscial requirensnts are demanded
with respect to the duration of the impaﬁ‘éignalﬁg their amplitude
eto. which is characheristic of the cases in which a reservoly cap-
seltor or N=-iype characteristic are used. Since n storsge cell can
he veed as an amplifier of Low powelr, the semiconductor tricde should

he used in & circuii which provides g high input resistances.

has three

L

The sbrustural dlagram of a storage sell (Figmre 1L

- arputs: for the synchronising pulses 58I, for the zero setiing pulse

Y, and for the urity setting pulse Yy. The storage eell consists of
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Figure b, The baslc diagram of a storage cell.

(1) = SI ~ syachronizing pulses {L) = AYND
(2} - NOT (8) = 1% - delay line
(3y - OR ' (6} - Output
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